Study design: Case report. Objectives: We present for the first time a patient with multifocal intramedullary cervical spinal cord germ cell tumors with elevated serum alpha-fetoprotein (AFP). Setting: Nanjing Drum Tower Hospital, The Affiliated Hospital of Nanjing University Medical School, Nanjing, China. Methods: A 19-year-old girl experienced numbness in her right leg 10 months before diagnosis. The numbness gradually became severe and extended up to the thorax. Magnetic resonance imaging (MRI) visualized several intramedullary masses with intensive enhancement and extensive peritumoral edema in the spinal cord at the C3-T1 vertebral body levels. Administration of methylprednisolone caused no treatment effect. The largest mass, which was located at the T1 level inside the normal spinal cord and confirmed by naked eye observation, was completely extracted under a microscope. Postoperative pathological examination demonstrated the so-called 'two-cell pattern,' which is typical of germinoma with placental alkaline phosphatase expression. The serum level of AFP was 64.50 ng ml À1 (normal range: 0-5 ng ml À1 ). The residual tumor was eliminated through radiation therapy (local 30 Gy) following surgery. Afterward, the patient's neurological deficits were improved but not resolved. Results: Six years after surgery, no recurrence was encountered and the patient remained stable. Conclusion: Radiotherapy is the salvage therapy for spinal cord germinoma. Steroids were of no therapeutic value in the treatment of intramedullary spinal cord germinoma.
INTRODUCTION
Germinoma of the central nervous system is rare, occurring only in 0.1 per 100 000 people annually. It is located mostly in the pineal area and is histologically the same as testicular germinoma and ovarian dysgerminoma. Spinal germinoma is usually reported as metastases from intracranial germinoma (10-20%), which usually exists in the perimedullary or extramedullary regions. 1 Only four metastatic intramedullary spinal cord germinomas exist. At least 21 cases involving primary intramedullary spinal cord germinomas have been reported (Table 1) . 2 
CASE REPORT
A 19-year-old girl first experienced numbness in her right leg 10 months before diagnosis. The numbness gradually extended up to the thorax. She suffered from right leg weakness during the last 2 months. Although she did not feel pain, she had difficulty in walking and defecation.
Magnetic resonance imaging (MRI) showed swelling of the cervical spinal cord with edematous lesions and multiple enhanced intramedullary masses in the center of spinal cord at the C3-C4, C3-C6 and T1 vertebral body levels ( Figure 1 ).
Steroids were administered using an intravenous methylprednisolone dose of 500 mg once daily for 3 days, followed by a lower intravenous dose of 80 mg once daily for 7 days. After 10 days, the patient noted a slight worsening of motor weakness and sensed numbness. Repeat MRI showed no significant change.
Surgery
Laminectomy of the T1-2 region and incision of the dura at the dorsal midline revealed a markedly widened thoracic spinal cord with shift of the posterior median sulcus to the left and a color-changed area in the right side dorsolateral of the spinal cord at the same level with the covered normal spinal cord nerve tissue. After performing a right-side dorsolateral myelotomy over the abnormal color area of the spinal cord, we encountered a wine-colored, gelatinous tumor encapsulated by a fragile membranous substance, which was completely removed under a microscope (Figure 2 ).
Histopathological features
Postoperative pathological examination demonstrated the so-called 'two-cell pattern' , which is typical of germinoma with placental alkaline phosphatase expression (Figure 2 ). Other immunohistologic results were as follows: The patient initially presented with an intramedullary spinal tumor and developed an intracranial germinoma 42 months later. The original spinal tumor without pathological confirmation was thought to be a metastasis from the intracranial germinoma, occult at that time.
Oct3/4 ( þ ), S100 ( þ / À), Syn ( À), alpha-fetoprotein (AFP, À),
CD30 ( À) and CD15 ( À).

Postoperative therapy and follow-up
The postoperative course was uneventful, and no new neurological deficits emerged. Serum levels of human chorionic gonadotropin-b subunit (HCG) and lactate dehydrogenase were normal, whereas that of AFP was 64.50 ng ml À1 (normal level: 0-5 ng ml À1 ) on day 10 after the operation. Abdominal ultrasonography including the ovary and abdominal/chest computed tomography (CT) were performed to identify any source of the spinal cord lesion. However, no other lesions were revealed. Radiation therapy (local 30 Gy) was initiated following the surgery at 20-day intervals. One week after the radiotherapy, MRI showed the disappearance of the enhanced residue masses in the center of cervical spinal cord (Figure 1 ). During the 6-year follow-up period, the patient's neurological deficits had improved but were not completely resolved. She refused further MRI check because of the lack of new symptoms.
DISCUSSION
This case deserved care for multifocal intramedullary spinal cord germinoma. A 19-year-old girl was operated on for an intramedullary cervical tumor that was eventually identified as a germinoma. Several cervical masses with similar MRI findings were detected in the vicinity, and no primary tumor was found elsewhere in the central nervous system or the body. Usually, one of the intramedullary spinal masses is the primary tumor and the others are metastases. Although never reported, multifocal primary intramedullary spinal cord germinomas could not be excluded in this case. 3 Some patients have highly elevated serum b-HCG levels. 4 The present case is the first of intramedullary spinal cord germinoma with a high serum level of AFP.
The management of spinal cord germinoma is based on the protocol for treating intracranial germinomas. Postoperative radiotherapy was considered in all the reported spinal cord germinoma cases because germinoma is extremely sensitive to radiation. Pure germinoma has an especially favorable prognosis and can be cured by radiation therapy alone, with a 5-year survival rate of nearly 100%. 5 
CONCLUSION
This case report aims to increase knowledge about the pathogenesis and treatment of intramedullary spinal cord germinoma. Irradiation of the tumor and surrounding margin is an effective therapy for intracranial germinomas even without operation. Meanwhile, steroid therapy is effective for intramedullary spinal cord germinomas.
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